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L. L. Narayana* & M. Radhakrishnaiah* : Floral anatomy 
of Pittosporaceae (3)** 

L. L. 7 -YJ-* • M. yf"? V 7*: b^9ty<D 

( 3 ) 

There are only a few published accounts on the floral anatomy of Pitto¬ 
sporaceae by Saunders (1939), Schaeppi (1971), Narayana & Radhakrishnaiah. 
(1976, 1978), Radhakrishnaiah & Narayana (1977, 1978). The present paper- 
deals with the floral anatomy of seven species of Billardiera viz., B. angusti- 
folia C. A. Gard., B. coriacea Benth., B. cymosa Klatt., B. latifolia Putterl.,. 
B. lehmanniana F. Muell., B. scandens SM., and B. verifolia DC. 

Materials and Methods The materials were fixed in F. A. A. Customary 
methods of dehydration and embedding were followed. Sections of flower 
buds of different ages cut at a thickness of 8-12 p were stained in crystal 
violet using erythrosin as counterstain. The herbarium material of B. 
scandens was processed following the procedure described by Narayana (1964).. 

Observations The flowers are pedicellate, complete, tetracyclic, hetero- 
chlamydeous, bisexual, actinomorphic, hypogynous and pentamerous except 
the gynoecium (Figs. 1, 12). The 5 free sepals show quincuncial aestiva¬ 
tion in B. angustifolia, B. coriacea, B. cymosa and B. lehmanniana (Figs. 2, 
3, 10-12, 15, 23). The free limbs of basally connate calyx in B. scandens- 
and B. verifolia show quincuncial and imbricate aestivation respectively 
(Figs. 28, 31). The pentamerous corolla is polypetalous in B. angustifolia,. 
B. coriacea and B. verifolia (Figs. 3, 8, 12, 33) and basally connate in B. 
cymosa, B. latifolia, B. lehmanniana and B. scandens (Figs. 15,18,23). The 
aestivation is imbricate in B. angustifolia and B. latifolia (Figs. 8, 19) and 
quincuncial in B. coriaceae, B. cymosa, B. lehmanniana, B. scandens and B. 
verifolia (Figs. 12, 33). The androecium consists of 5 free stamens with, 
flat filaments and dorsifixed anthers (Figs. 4, 12, 15, 18, 19, 28, 33). The 
ovary is bicarpellary syncarpous and bilocular throughout in all the species. 

* Department of Botany, Kakatiya University, Warangal-506 009 (A.P.) India. 

** Floral anatomy of Pittosporaceae (2) will appear in Act. Bot. Ind., vol. 7. 
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(Figs. 12, 16, 17, 19, 24-26, 32, 33) except in B. angustifolia, where it is 
bilocular at the base and apex and unilocular in the middle (Figs. 4-7). The 
style is solid and filled with transmitting tissue (Figs. 8, 13, 34) and the 
stigma is bilobed. 

The pedicel shows 4 discrete collateral vascular bundles of equal size 
in B. coriacea, 5 bundles of unequal size in B. verifolia, 7 bundles in B. 
angustifolia and B. scandens. In B. cymosa, B. latifolia and B. lehmanniana 
the pedicel shows a ring of vascular tissue. 

In the thalamus the sepal midribs and the common sepal lateral traces 
arise in 2 close alternating whorls. The latter divide radially and demarcate 
the lateral traces of adjacent sepals (Figs. 9, 20, 29). 

After the divergence of the sepal traces the stele organizes into 10 
prominent bundles (Figs. 2, 20, 21) from which branches are given off towards 
inside. These bundles converge towards the centre to form a ring of bundles 
as in B. cymosa (Fig. 14), B. latifolia, and B. scandens, or a closed ring of 
vascular tissue as in B. coriacea and B. lehmanniana (Figs. 10, 21). At this 
level there is an inner ring of vascular tissue and an outer ring, consisting 
of 10 prominent bundles. 

A pair of dorsal bundles and 2 pairs of ventral bundles are organized 
from the inner ring of bundles or ring of vascular tissue in B. coriacea (Fig. 
11), B. latifolia, B. lehmanniana (Fig. 22) and B. scandens (Figs. 27, 28), 
while in B. cymosa only 2 pairs of ventral bundles are organized (Fig. 15). 
In B. angustifolia and B. verifolia, 5 of the 10 bundles, which lie along the 
sepal radii give off branches towards inside; these converge at the centre to 
form a ring of vascular tissue from which a pair of dorsal bundles and 2 
pairs of ventral bundles are organized (Figs. 2, 3). After the organization 
of dorsal and ventral bundles or only ventral bundles as in B. cymosa, 5 of 
the 10 bundles along sepal radii function as staminal traces and the alternat¬ 
ing 5 as petal traces (Figs. 10, 14, 22, 23). 

Besides the dorsal and ventral bundles the ovary receives additional 
vasculature derived from the emerging petal and staminal traces as in B. 


Figs. 14-28. Serial transverse sections of flower buds, showing the origin and distribution of traces 
to the different floral parts. 14-17, Billardiera cymosa. 18-19, B. latifolia. 20-26, B. lehman¬ 
niana. 27-28, B. scandens. 14-15, xl4. 16-23, x21. 24-25, x3. 26, x5. 27-28, xl2. For 

abbreviations, see legend of Figs. 29-34. 
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coriacea (Fig. 11) and B. verifolia (Figs. 31, 32) and from emerging petal 
traces as in B. angustifolia (Fig. 14), B. latifolia, B. lehmanniana (Fig. 22) 
and B. scandens (Fig. 27). The dorsal bundles in B. cymosa organized from 
the branches given off by the emerging petal traces become distinguishable 
at about the level where the stamens separate from the thalamus (Fig. 15). 

The ovary is bilocular throughout (Figs. 12, 16, 17, 19, 24-26, 32, 33) 
except in B. angustifolia, where it is bilocular at the base and apex and 



Figs. £9-34. Serial transverse sections of flower buds of Billardiera verifolia, showing the^crigin 
and distribution of traces to the different floral parts. 29, X12. 30-34, X21. Abbreviations: 

Csl, common sepal lateral. D, disc. Db, dorsal bundle. Dct, dorsal carpellary trace. Ml, 
median lateral bundle. Pt, petal trace. Sm, sepal midrib. St, staminal trace. St. b, staminal 
bundle. V, ventral bundle. Wb, wall bundle. 
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unilocular in the middle (Figs. 4-7). There is pairing of homocarpellary 
ventral bundles and these lie opposite the loculi (Figs. 12, 16, 17, 19, 24-26, 
32, 33). In B. angustifolia, the pairing is between heterocarpellary ventral 
bundles (Figs. 4-7). Besides giving off traces to the ovules, the ventral 
bundles give off branches which traverse the ovary wall and terminate 
towards the apex (Figs. 6, 7, 12, 19, 25, 32, 33). In B. cymosa the bundles, 
of the wall of the ovary nearest to the ventral bundles are more prominent 
and function as median lateral bundles, which give off branches into the wall 
of the ovary and these fade away at a higher level (Fig. 17). 

The style is filled with transmitting tissue and is vascularised by dorsal 
and ventral bundles in B. angustifolia (Fig. 8), B. cymosa, B. latifolia and 
B. verifolia (Fig. 34) and by dorsal bundles alone in B. coriacea and B. 
lehmanniana (Fig. 13). 

The massive disc-like basal part of the ovary is non-yascularised and the 
cells in this region show deep staining and vacuolated; cytoplasm (Figs. 15, 

18, 28). »s fl , 

Discussion Concomitant with the simplicity of floral structure in Bil- 
lardiera, there are interesting variations in the vascular anatomy of the 
different species investigated. 

The calyx is polysepalous in B. angustifolia, B. coriacea, B. cymosa, B. 
latifolia, and B. lehmanniana, while it is basally connate in B. scandens and 
B. verifolia. The sepals are 3-traced and connation between lateral traces 
of adjacent sepals is noticed in species with polysepalous calyx and in species 
where the sepals are basally connate and this indicates that connation of 
traces has preceeded the external fusion of parts. Similar conclusions have 
been arrived at, in regard to Marianthus bignonaceus (Narayana & Radhakri- 
shnaiah, 1978) and Pronaya elegans (Radhakrishnaiah & Narayana 1977). 

The petals and the stamens are single-traced. The carpels are 3-traced 
except in B. cymosa, where they are 5-traced. There is variation in the 
organization of gynoecial vasculature. The dorsal and ventral carpellary 
traces in B. coriacea, B. latifolia, B. lehmanniana and B. scandens and only 
the ventral carpellary traces in B. cymosa are organized from the branches- 
given off towards the centre by the 10 bundles in the thalamus after the. 
organization of sepal traces; in B. angustifolia and B. verifolia, however, 
they are organized by the branches given off by the 5 of the 10 bundles,. 
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which lie along the sepal radii. While in B. angustifolia, B. cymosa, B. 
latifolia, B. lehmanniana and B. scandens, additional vasculature to the ovary 
wall is derived from the emerging petal traces, it is derived from both petal 
and staminal traces in B. coriacea and B. verifolia. In the organization and 
behaviour of median lateral bundles, B. cymosa resembles Bursaria spinosa 
(Narayana & Radhakrishnaiah, 1976), Marianthus procumbens (Narayana & 
Radhakrishnaiah, 1978) and Pittosporum floribundum (Radhakrishnaiah & 
Narayana, 1978). Though external adnation between the ovary and the 
■stamens and the petals is absent, the derivation of the vascular supply to the 
gynoecium speaks of adnation between their traces. It may be pointed out 
that adnation between traces of gynoecium, androecium and corolla preceded 
their fusion externally. 

Judging from the position of the paired homocarpellary ventral bundles, 
the placentation can be interpreted as axile and in B. angustifolia as parietal 
below and anatomically parietal above, where the ovary is bilocular. 
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